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(57) [»»] 

[sua] mj±mm^m^tcmmx^ ^>t/^ y & 

b) *«tt«-**^b*5H^y— h\ 

c) T/-Kfci^*y— K*fl^fl:i-s**ttW»« 
§5Wft*«i-cfcor, S(rE*7ktt«»«tt. i) 

Wil<Dm&s it) ^2 0>i#Sk i i j) ^^dx^— saSJp 

1 fflifc*T#* StJE^^xo 1 iB^^aS/K-r-^^-yy^ 
«t5ri i: i"S m^{k:^®^ i: -f S ^ t J: o 



[Ht**Il] a) TJlsXV&kfrbft&TS—K 

b) *ttttW»a>&fc*B##y-K, 

i) m*TVK ^yl^&it^TyV^yK* — /K^— h 

<E>jffiB£* * 10 

i i i) — MWk fcW 

iv) *cl^»)»S*ifc7^ y^JR^bJ«9. mjfS^ 
y — K:fc<fctflifrE;* y— aimrco^ w^/v^satJ: 

[»#JS2] SWB^^- SSfc&PjWtt, (R 

1 o) p (=o) (or 2 ) (r 3 ) r 1 , 

R 2 fcitfR 3 filUlf/dilStfc^ TkSiJB^ * 

K ^^^v^/VtK^tJn^*— h % ^y ^yvy "f-jv^y^ 
-F, ^y ^yl^V^yV/t;^;*;^— - K ^^fV^^jVi^ 

1 ^ 0 . 2 0 MO*5ffl-CS&lB«ftf ft* 5 r 

[1***6 ] BME****— hSSiOSOtt^^^u-^ 50 
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* h T-fo 9 , o . oi Mcomm^mzmftm * 

Wfeo 

[ffi** 7 ] ^ft < t 2 flU^^*^. tfrgB^K* 

[M**S 8 ] i&E«SfE»*/V;* ^ 2 3. 2 m A/ c m 

>\ v^-f tVv^i— ^yv, y^yVTir^—K >^ 

DA, hy^y^ Th?^9V 1, 2-^F^> 
^^V. 1, 2-^x^vx^y x 1 -xhar^ 2 

— 3j€^— K tr°Ao*7 — K ^^vvy ^yK*7 

^8¥^ hmiRZfrZ r ^ i" ^> ft ** 1 i-IE^oo 

h^*5±o«N - y^-/i-- t°n y v^y afet^fcjiiBftK 

[IS*JSl 1] hSSBT/p* y ^feJRffitt, LiPFe % 
LiBFi , L i As Ft , LiSbFt y LiCIO 
4 , LiAlCl4 , LiGaCh . LiC (SO2 
CFa ) 3 , LiN (SO2 C F 3 ) 2 , LiSCN, 
L i O3 SCF2CF3 . L iCe Fs S O3 % L i O2 

CF3 , L i SOa F. L i B (Ce Hs ) 4 joJ:U^ 

LiCF 3 sos , m^\-±Mmv.(ou^m^ht^w? 

iffi^mi 3] m^Tj- my ^-^A^^cfiy 
[»*« 1 4 ] y — Ktt* y - Ks«ses:*& 8 
[«*« i 5 ] mm* y- k« s e> t^>r 



-2- 




(3) 



5>SR* h5 r i S:««i t5B!#S 1 5 fcE*o«« 

i 8 ) strE* y — K»*o 0-3 aa^<— fe >- 
sttr £ ^#ta^-r^ft*3S i KE«<z>«5wb¥m»o 

[11*920] mj±@M^^>$^r^^^m^^^ 

a) 7/^!J4R^b457/-^ 

b) 81ttW»^i6B^y-F\ 

ii) K S^^^^A^it/^T^ K 

i i i) ha^ra^K dsjit^ 

iv) tcl:***JxS7;V* y^JKifc^riciK fitiElfi 

oftjETyi^ y ^SteftjExy — V&m&lr&l&mT/v 

#y&«fcra-*fctt3B«^fc9, f^ftSixfcffirET 

y - K*5<fcOTWE# y- KH«rEE«RKltf3b«iB<ofc 

fitrE^/w;* i o<D5feffi^^^->-y/w^?>BfrE>'^V'^<?5 40 

[11**2 1 ] AWE****- NJfe&nffllH;. — jtt* 
(R 1 O) P ( = 0) (OR 2 ) (R 3 ) CT\ R 

^ l — l 3ffl(0^sS^S:^tffiafP*fctt5FfiS 

«2 o fcE*co««Mb*w6. 
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k ^yy^^^-h, v^y ^/u-y ^/^/^ 
K ^ji^vv-y 5vw^7j^~- k yy p t> 
y^-yv^^^^— k yy^/VT 1 ^yv^^/j^— k ^ 

K v?y ^W^O^/^^/Jn^— k ^^vvy^vw 
/ft**.*— K ^yw^^^^yuy ^yi^:*/^— h 

asitfsy^KSfcHiy^BL a6v^±E*Jf<oi&fr* 

36^*4S¥^^SWSn5^fc^1*«i:i-Sifi*3S2 0 

1^*92 3] fl&E*:***— haSiO»Jtt*?jO. 0 0 
2 OMO^ffl-CmlESSf^^i-ff^E-r^r 

^ t -r ^>fi*iB 2 o (-E®^m»>fb^ffl;?i!io 

[If *JS 2 4] _ < t fc 2 flUo^/vo* fttlE^yw 

a) Tfr* v&mfrh is ry - KSrittsxs, 

c) WETy— Kib^^ftiE^y- Ki««B»^BIil# 

# tax* mtm^mm^xmmm^^mM^mmt 

d) mM<o^u^<jv^^y}hM\^<±%f^um<omnm 
51*^, ME^^^lo<0*ffl^^v--vyu^e>flfj 
0. 3^hii9 t/hS<*SJ:5^ Scffli^^^xS 

% l oMWk. 

ii) 3jf-^— S^^r/^J:^S^7^ 

m 2 (osaK, 

i i i) fr^Tf^— htfcWfl. *5J:U* 

iv) -tr^*«?$ixSTy^y&««^?>rict), fltrEfi 

cotuETyV'^ y 4feJKttB{lEry — KSrflfrici-SflfrETyu 

[lf*IM26] — «s; (R 1 O) P (=o) (OR 
1 ) (R 3 ) R 1 , R' tJil^RS iiWMti 




(4) 



^^A^^/fc^— v~:/5^y ^/V^:*^^-- K 
l-Ett^fe, 10 

#5 0. 0 1 M^**t?fltffa««» 
[ft 31] ^<tt2 fico^/v* ttrBB/^ 

[!h*JS 3 2 ] mtZm>M/<;^ Itffi 2 3. 2 m A/ c 
[fit**K 3 3]' SufBm 1 <vm%n, 7h7tKn77 

1, 2 - Zs^h^-i/^fZ/* l-^h^is* 2 

— K y ^vv:/n fcVV;*— h*3 <fctf:n^vv 

[«*S3 4] wimm2<Dmmn, rotfu^*-* 

K T± h^-h ]) /U. ^y ^yV^/W^> V\ ^ff-zV 40 
/JvKAT ^ H\ v^y ^v^Tir bT^ b\ y-^f^u^^ 

2 5 (-fS«gco*a o 

[»*3S3 5] mzT;u*y&mi&n. LiPFe , 

L i B F< N LiAsFe % LiSbFe , LiCIO 
4 , LiAlCl4 , LiGaCh , LiC (SO2 
CF3 ) 3 , LiN (SO2 CF3 ) z , LiSCN, 
L i O3 SCF2CF3 , L iCe Fs SO3 , L i O2 
GF3 s L i SOa F, L i B (Ce Hs ) 4 teXZf 50 
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l i c f 3 sos , mf\z.±M^w<Dm&mfrt>i£z>m. 

[fit** 3 7] i®7/-KW;5f!>A*fcHyf9 

w#js 2 5 i^mmcojj&v 

[fit** 3 8 ] fi&E* y — Kte^ y — KSfeKSriKl 8 

[»*3i3 9 ] atria;*/ y- m§ ^t-^-r ^^-um 
te£T*mmtwdmi$:fst*z. iSr«M»ii"sn*3S2 5 

[ft 4 0 ] mifE^^^ y mm^m^ 

[fi*JS4 2] B«rfS^y- Ktt«5lO~3fiS^— fev 

[it*35 4 3 ] fcftm&&&mmmmw^mmmmk 
is^ii 2 5 f^sa*(o*ffio 

a) 7/^ yM^^/^ry - K^fflmm 

b) Kit;^^!>A> mmz.^mmmwm<D i b. i i 

B, I I IB, I VB, V I B. V I I B*SJ;T/V I I 
I d»?>*S»*^a*i**bSSK2(oAJR tsmj 

I^USM. V 2 O, (0. 3 0^x^2. 0*5«tt5 
4. 5^y^6. 0) *^"T^^y- KSr^jfti-^X 

c) m^TS- K*5«tTJ«BtrE^y— Ki«IIB6bt-BIJS# 



-4- 



i) x^r;K 31— ^/vdsiT/^T^^/v*— d?*— 
ft 1 

ii) *tfcfr — K 

1 i i) hgsTOk isia* 70 
iv) -t^f-»«*ix5T^y^JR^?>rit9. ttJfEife 

ostrlET^ y ^JSt-imjfsry - K£«ri^r sitters 
# y &m t m-^ it ttiBfa-efc s ^ £ «r*s« t -r £ * 
& 

[»*«4 5] -«5t (Ri O) P (=0) (OR 

2 ) (r 3 ) r 1 . r 2 *5J:d«r 3 ttraa* 

[Ht*3S4 6] BdlB^T/v^v^^^*— M*, ^y 

:fc±i5ffiy>«*;fctty>'R, aeu5^±E*Ko»&* jo 
fcS £ixS C i: Sr«HSi 4 4 

4 7 ] tijis^^ h mmm\±m o. oo 

[0 0 0 1] 

a. »fcy^i>A/»^^^^A««»K*v^-« 

H^^/Jn^— MfrcMfe (phosphonate compound) ~e&£ 0 50 
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fo*7r4 Mfc-frWl (phosphi te compound ( ffiy vg£m 

[0002] ffiBtra/^^^^w^ h w x^njs^f:: 

— a<o^/w* £3! l^v^oft/J^r-vv'* 

[0003] — ffiB^ra^^w^^^^^ h w 

[0 0 0 4] ^PtP^^/^w^o^^t^tj-^mite^ 

^i^jEHi-sissi. t^^sscas 
*t#s-y f^Aiiry- h\ *5j:t/y ^^ju ^ >> 

xvitm. »^y^«?^«^t**tt, sgicos*^ 

Wt. irtz%>ib*y— H\ 77- h\ WUffifeit/^fii 
[0 0 0 5] -r*fc*>«BE31ffi(OflF4*l, 



-5- 




(6) 



[0 0 0 6] 

tt, nmm^-mmmcoi x$mu-tz>-bx&z> 0 

(V. R. Koch and S. B. Brummer, Electrochimica A 
eta, 1 978, 23, 55-62 ; Ebne r ^*S4#fPjg 4 8 5 3 
3 0 4f ;D. Aur bach, Y. Gofer, M. Ben-Zion and P. 
Aped, J. Elect roana I. 1 992. 339, 451-471 ) 0 $ >r 10 
l>^-*^*BB#Bf!B5 5 6 9 5 5 8#tt, V^J±/Wi 

£3r-r s — »c«?&fc*5 tt 6 m&mm <d&& &mm-t % tz 

*fco^Tfc£n?>*i/C^& (D. Au rbach, Y. E i n-E I i, 0. Ch 
us i d, Y. Car me I i, M. Babai andH. Yam in, J. E I ect rochem. So 
c. 1 994, 1 41, 603-6 11) 0 -RffcBOt (SO2) t>S3fc* 

piffi3fc y ^ * ^ -y ^- va«b,t^*5tt 5 55mscm-^-f ^ ^s: 

n-E I i, S. R. Thomas a ndV. R. Koch, J. El ec t rochem. So c. 199 
6, 143, L195-L197) 0 

kvxcocoi *3j:vso2 (D^fcrnm-tzmmn, 

^tihnm^X^&vmxhZtztb, fti^fr< 
ritffc*. CO2 <o**«SSr»J«ii-5ci:tt 

fflJ8t-Cfc4 0 *fi<QJ»*tt, 50 P s i g*T?oJE^|-e 

[0 00 8] -BKfcgeSs** J;^-^bS£3l<oftfc 9 t-, 

*;*7fc^— h (phosphonate) £fcf3^;* 7 r-f h (phosp 
h i t e) ffiJnffl&titmirZ ^><DXhV, ItiiaoTJ / 

— h %$1imi V±^WL<D^r J T;v*;vT;\s*j\s^ tz \±Z?TjU 
*;UT;l>*jl'<DfrX7fr*— Mfc^tt*fcW;ffiy V^(pho 
sphor ous acid) (/ft* y ~i >^(phosphon i c acid))i:L 

(organic aprotic solvent) &*&&&mMMb LXRIM 40 

v^C. r^±or«j»fflSHS[{-*5i^Tfev^< tot 

-g\ ;ft*;ft^— NSSjDlPJI-iT/wX; y feWkT J — KirffiX 

£ 0 ro2oo5*^sw»»^*3v^ra«lt^ffl$ix 50 
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So 

[0 0 0 9] 

L< \±-J>T ;v*;vT ;V*;\s(Dfc^fr^~- Mt^% (mono- 
alkyl alkyl or d i a I k.y I a I ky I phosphonate compound) 
SfcttlEy >K(phosphorous acid) Oft* 7 ^R(pho 
sphonic acid))*. «?&^fSi*{t:*7ktte«JK{c*3{t £ 

w«---»y?-i>A««ft:^*?a(oy^^ia[ 

h^Dffl^O«»tt*ra*«E**:tt»Sf tab 
*tti:8^Lty f!>^ry- K^SlSt^o **** 
— h5i5c^j*»t?fc«> y ^£ A****— h^/cf^y ^ 

lt\ 7/- K^ffifSKJi^b^iia^i^ffitt^t; 

So 

[0 0 10] CO± 5t-LT^M$ttfc®?feT^l. 

'<>v*wtstdej&\^&tt z>mj±wm*±m'j? vtz 9 

tz\±mmir&tzft\zMXlr%^b&^\^X^Z> 0 T frji 

5o rott(07;^ y /— K©7;^ y^JSi: 

TS»ffi(r*A*ixT^ 7;^!/^«7y^K, y 

[0 0 11] Jfc(DtftMSr#fl8-rsri:^J:o 
[0 0 12] 

[WM^m^-r^tz^xD^m z^x&mztiz 

M/-fy«/>4< 1 1 2{®com^^/v^^^1fl^^ 



-6- 



[0 0 13] ##93<a«*Wfc9*«ftMu 5c*flffl#«(0 

I A. I I A*fctt I I I BJRd>t>iSSi£j»xS7y — K 
Sr-^Ay-ei/^S, rcoi ?ft7/ — Kt bTJi, 0!I;t(iy 
5^A, $ iW^Kt>^ 

&*5it«feJRPfl<k^». #J;itf b i - S i , L i - B*5 

^Afifi^^< T^tttf/^^^if, «*<03i^^=¥— ffift 

4 tt«3ft* £> ft 9 , b < Hi y ^ ^ ft 6 

77 — KilS(^7° £fc J-ijE® $ frX T J - Kflt/* 

ft 5 * ^«S5K i o TBfcfi $ * 

v^L v-y ^-ifctt^i/s/ hft^omco^K(;i^/& 
[0 0 15] *y-Ktt»*L<ttH#=H-»^&ft9, 

ft it^m^m^ ±%m* (D&mmm. &*«Mfc# 

*5 J: tf/ * ft JK 5E* f - <fc o T JBj* $ ti 

Z> 0 d<oJ;5J-LTIHai$jx6ffi»Hf^ IB, II 
B, I I IB, I VB. VB> V I B. VII B*5J:tf 
VI I HoM, ^^i^^^^Ay-Cio 9. 

[0 0 16] *>S»*bt^jE-g^JRKfk»»i— jR*SM 

i v 2 o, ^tLTv^§ 0 SMii^iHifS 
co i b-v i i B&xzfv i i i Mfrhmvi£fr?>&m 

XSbZ> Q wC-C, xfiftO. 3 0 — 2. 0-e*>9, yfi 
%04. 5 — 6. 0T^5 o »C<Ot(0{2:|5fi^$ixStott"C 
teftv^ mXtt-'MMmh VX<D# y— KiSIMttt— 
MAg» V 2 Or Sr^T-f SR^^-v^^Affi (SV 
O) ^bftS„ ^(OSVOtt»o^fe5ffio5^^fRT*x 

^S^fCio^T, x = 0. 3 5*5±U 5 y = 5. 8 Sr^Ti" 

7 4:&J;t£y = 5. ST^t^yffiifc^^A 
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ffi, *5±t^— «S;4 , ^*5l^Tx = 1. 0*3J:t*y = 5. 

%T-fcoTt«tv\ ^o±5##y— Kffi%«(E>J;9 8£ 
*Bft!ft93«U Liang #<D*IS»ff§S4 3 1 0 6 0 9 fSr 
- bti*X%Z> 0 ft*3, ±IB*H^8H***W<0 
m^fc»9£**b;h/C*3 9, rrK#BSiLT3Bi*a 

[0 0 17] te<0*^4*^y-Kfi&*Rib"Ctt, 
V 2 Oz (z^5) &mfbtiZ>o rcOV? O* ttffi 
10 (I I) , « (I) 4fcW:« (O) <0Wu&»OHfcfctt« 
f-*>S«Sr^tpAg2 Oir. S (I I) , ffi (I) 
\±m (O) (^^i s ^<D»<bttlif-S>5»Sr'gftpCuO 
i^tWttbtbT, ~«SCux Ag, Vi O* (C 

svo) ^-r^m^mmtm^m^-t^. -t-&t> 
9. cux Agy v 2 Oi x&&£nz>ttmRj$(Dffi,m 

ft* i?* b < 0 . 01^x^1. 0 , #5) 0 . 0 1 s 
20 y^l. 0. *5±t^*?J5. Ol^z^G. 5-C^6c C 

S VO^— JRftft^ffitt, C UO. 16 A gO. 67 V2 Oi 

(z=^)5. 5) i3j:T^Cuo.5 Ago. 5 V 2 Oz (z 
=*5l5. 7 5) T'^>^ 0 t*^tt^zt^^H^/5\ 

c s vo*<^R*<o]Ea3S<t^»»Jt*tt, ^ y- Ktt" 

^4"TPiM$ix^co^^cffi#bT^to9#^o rcD^y 

S«FfF*5 4 7 2 8 1 0^iU?^^^^cO*H#rF 
50 ^5 5 1 6 3 4 Of S:#fiRt5r i#T*t 5, ft*5, _b 

9, m-tit Lt»iAtn^ 0 
[0 0 18] ft^V- KJSttf i: ttlt ZMMt^^ 
His. tftn^/vhy^!)^ »-ft— y-jr/V-y^^A. 

[0 0 19] ±fEcr) J: 5 «-WS!f*ix5^y— K?£»K^ 

40 ^ y— vu^m^m 1 ~5fi*^— fev h^H57 

y*stfy-^H»3fe, ^I-& v *«,-Ky^ h^^yix^-n^^- 

— fe is Y *^<o*«tt*R*td5* y- KiE^fctrjgaraS 
iVC* *IH4S:eS:abTfcJ:v\ r^aftj^SfigftWfl- 



(8) 
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fly ir > h ©#«tt*3Rtt-*5 J: WKj 9 4 fifly*—fe : 
htD#y- Ki£»«S:£A/t^5o #y-KS*S*1 

[0 0 2 0] rtffl(0lS»ttffi«:III»i-5fc«>fc*y- K 
f^fiJi-ir^w^-TOCioT I A, II Aifc^ 

I I I bS(D7; — KW^j&>£5>«£;}xtv^ 0 

77 - F^J;^ V- hmS^ftffti^ 

EX (^^7 7^ h >fy3-*^fyK) <h LTrfT 

ELGARD (i?^— Ts^y^yZ j3lss<~ — 

tVygjo i^gp^* D E X I G L A S (C. H. Dexter, 
Div., Dexter Corp.) t LTr^^BKS^^■Cv^alK3a5*^f 

[0 0 2 1] ^ — (DTF^ite— h"CS> 

77 - Ktffit^y- KtStoHl^ *<rm<Dm 

[0022] £$>fc:, **w<D«ft{fc¥««iMu 7/- 

m5Wfc^SJE<z>Hlfc:, 77- K*s<fct«7y — K<oM(D-r 



iB^**»b*5*rni h^*m*ttt(aprolic organic s 
olvent) (Dm^mz-MMZMzT /UX y&R&frt>%tf$L 
^ti5 0 (Stt«*KEfc L"C«\ rh7tKo77>(T 
HF) , ^y/n^vx-fM y^/^Tirx— h 

(ma) , hu^yA, T-YvifyM^ i x 

(DME) 1, 2-^h^rv-^ 
^ > (DEE) s 1 - h =*v\ 2 - 7 h^v'x^y 
(EME) . ^y^vlofr-- a?* — h (DMC) , 

— (DEC) x ^PtVk^- Y 
10 (DPC) . ^^y^K£ — h (EMC) , y 

f^/n fcVwfr — h (MPC) iSit^^vw^u 

f/u^-^-b (epc) , mm^±fcm*s.<Dm&m 

sK^-h (po , ^u>^—7t^-h (eo , y 
^u^— d?^— h (bc) . T-th^hy^K v^y^ 

h7 5 K, y - zf*?U7# b> (GBL) *5±TJ5N - > 
fyv-t s ny^7y (NMP) , MOT-±fB^«cO^ 

20 [0 0 2 3] #m#9Mm\*mm(DT;\<>* y &Jgtfc^*b 
tar). 7 J— Kdsy ^£.Aj&>e>;fc5j&<g\ mfiSSKoTVu 

^y^JUffitty^^ASr^t-rstt-eabSo 77-K 
d»&^7 y— K^7;i/* y tfeJK-r ^-voi^^oyc^co^ 

*t Ittfflft^yf^Afii: LtH LiPF 
6 . LiBF4 , LiAsFf , LiSbFe , LiC 
lO* , LiAlCl< , LiGaCh , LiC (S 
O2 CF3 ) 3 , LiN (SO2 CF3 ) 2 , LiSC 
Nv L i O3 SCF2 CF3 , LiCe Fs SO3. L 
i O2 CFa , L i SO3 F, LiB (Ce Hs ) < *5 

so ctu^LiCFs soa . mn~±.wfa%<Dm&m&m'f 
hth%> 0 nm^mm±~m^mo. 8-1. b^/m 

if PCt DME cDffcfSifc 5 0:5 0 ig^ 

«i:S»LfcLiAsFi SfcttLiPFe ^r-aTuT^^ 

[0 0 2 4] *3BMI-J:5i:, &te< t h 1 W^co*« 
^^-K^a^jti. ff4t<(i-^^: (r 1 o) p (= 

40 O) (OR 2 ) (R 3 ) &%rrz>T/U*jV7frX7fr*—h 
ifciityQ (a Iky I phosphonate compound) "C$>^> 0 

r 1 > r 2 ^it^R 3 nraa*fcttaaT*>5, -^k^ 



Zf&V (phosphorous ac id) ^tz&fcx? ^ ^8£(pho 
sphonic acid) , Mmz.±m^0^(D&^^mM^(O^ 

So 

[0 0 2 6] W3e<0««^*l»i-S r ir«r*Bb*^ 
-OP (=0) (R) 0-#fES*^P = 0i£^O 

i&(Dmnm<Dmm^±nm^t^mm^m^i,x, y^ 

[0 0 2 7] *««(-*3V^ 7/^ KUlif"!? J±&M 

-e& 9 , # y- b < ra«»«^:feJK»<b«>4> a 

gV 2 Os.s (SVO) Tffc5 0 ff4tV^?^>^ 

< * fc i aa<o±iEffi*5£e«j«Ei:iWe < 1 1 1 mm<o± 

MZfrtzl. 0M-1. 2M(OL i A s Fe "C*>5 0 » 30 
"ib<tt*S)0. 00lM-g)0. 2 0MOj6lffltt:&5 o 

a^^JS»^»S?&S:?£ttft:b, SSB^^/w^Scffittli 40 
T<0«EJaffiSr*/Jvfb*fette(II»i-S - t ^st?# S^i- 

[0 0 2 8] S3l%^ja*p^J;5{-, 
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J: uq6«**Offi* l:to T 1ST* So 
[0 0 2 9] r r^Ea^ix^e^T^-fev^y — 

tt, b< \±mmwwfomm\^-foz> 0 w 
y — p— yuj (oESifcit r^m^ttjft^ ^ ^ ^ j ^ 

[0 0 3 0] ®fe<^:y^-te#7;* -#JSv— 

r*>J; 5*t><Di bTtt, iitfCABAL12, TA 
23, FUS I TE 4 2 5, f fcliFUS I TE4 3 5 

£ b< Jl^^^^S^ ^ey^V, T;V^^ 
So ^ y — Ky — Kf±^5^ - y^^^:*5^/^TiE* 

[0 0 3 1 ] ±E07yty^U — tt**W^H*feffJt 
bT <DmftL<Dte^ bV^fiE^&S^r— ^^a^ffiSte,*: 

i: bToa^Yt^fi^r— ^dSjEffi(^S?lt^{lFS8$ixT 
[0 0 3 2] Jkto^JSWn, *^P^comftYb^m?tilcoM 

**x5tott"CH*v\ 
[0 0 3 3] 

y ^ >> i^r y - y ^/w*®^ ^ y - 

t 0 i/>t^i/^^»^7;-Kt^y» Ki:«Wy 
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is— WLfc 0 PCtDME<Otef8tt:5 0*t5 0(OjB^4fe 

l i a s fb (DWMmmMmx-3-D(omm^mtvtz 

*1 



— N (DMMP) £0. 0 0 5M. 0. 0 1 Ms 0. 0 
5M, 0. 10M, 4fctt0. 2 OMl£ir«fi¥jirc£ t> 

i-i sffic^m* ^-y°u^ 3 ^(omm) ^smi 

fc c 1 {^-f c 
[0 0 3 4] 
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0M 
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5 0 
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1 


0M 
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1 


OM 


5 O 
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0. 2 OM 



[0 0 3 5] 2. 4 9 k QO^JgJiAf 4:1 ^tO/^S 

jk^x, mm^isX&s^vxffliz i 5^<*jt£tfc 

itfc4ilH(7>l 0t^/^ (2 3. 2mA/cm 2 ) 3&>£>5K 
^2 
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Plmin 




P 4m i 


1 


3 


.261 


0 


.388 


2 


. 14 5 


2 


.508 


2 


3 


.262 


0 


. 2 5 4 


2 


. 3 3 1 


2 


. 5 3 4 


3 


3 


.264 


0 


.277 


2 


.316 


2 


. 5 3 9 


4 


3 


.268 


0 


. 2 7 4 


2 


.312 


2 


. 5 2 9 


5 


3 


.271 


0 


.273 


2 


.306 


2 


. 5 2 0 


6 


3 


.271 


0 


.250 


2 


.340 


2 


.529 



[0 0 3 7] *2(Z)f-^ll Tb^Tb^—YWMM&s* 

^ &m lx i ^ m^t^mm-te # 5 mniiM f-m l 

tt, 1 <o*"SH#r , ^v'-y/W36^>'^^ 1 <o*/hstf 

IS, ^rtt^^O. 20M*5<tU J 0. OlMCODMMPjt 
*3 

s<sux h W V 1 ®JE 

9jv—-7 [DMMP] Pprel V- Del ay 

1 0.0 0M 3.227 0.000 

2 0. 00 5M 3.223 0.000 

3 0. 01M 3.223 0.000 

4 0.0 5M 3.224 0.000 



2 0MJ;9*fft 



DMMPSfitlt ^;vxt^^f: 

[0 0 3 8] T^ir^^^^^^^J^ M-3l£«g#* 
t^TOi;ftli9. 5 3 k QO£?trT?3 9 BeiOftDK 

fic02 3. 2mA/cm 2 O 1 0 g^yUJ* 

3 — 8 
[0 0 3 9] 



Plmin 
2. 6 3 8 
2.649 
2.654 
2.636 



P 4min 
2.513 
2.531 
2. 5 4 0 
2. 5 3 3 
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0 
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4 


0 
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2 
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0 
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.375 


2 


.265 


3 


0 


. 0 1M 


2 


.875 


0 


.000 


2 


.375 


2 


.271 


4 


0 


. 0 5M 


2 


. 8 7 5 


0 


.000 


2 


.365 


2 


.265 


5 


0 
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2 


.871 


0 


.000 


2 


.355 


2 


.258 
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0 
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2 


.876 


0 


.000 
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2 
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V - Delay 
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P 4mi n 
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0 
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2 


.598 


0 


.058 


2 


.073 


2 


.113 


2 


0 


. 0 0 5M 


2 


.593 


0 


.063 


2 


.082 


2 


.13 1 


3 


0 


. 0 1M 


2 


.593 


0 


.070 


2 


.081 


2 


.14 1 


4 


0 


. 0 5M 


2 


.594 


0 


.076 


2 


.084 


2 


. 14 4 


5 


0 


. 1 OM 


2 


.590 


0 


.098 


2 


.064 


2 


.13 8 


6 


0 


. 2 OM 


2 


.597 


0 


. 12 3 


2 


.031 


2 
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0 
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0 
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.621 


1 
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0 
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.532 


0 


.16 1 


1 


.637 


1 


.835 


3 


0 


. 0 1M 


2 
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1 
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1 


.847 


4 


0 


. 0 5M 


2 
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0 


.207 


1 
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1 


.874 


5 


0 
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2 
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.624 
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.865 
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.217 
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.488 


0 


.000 


1 


.715 


1 
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2 


0 
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.485 


0 


.000 


1 


.811 
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.692 


3 


0 


. 0 1M 


2 


.484 


0 
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1 
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1 


.678 


4 


0 
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5 0.1 0M 2. 4 7 8 

6 0.2 0M 2.482 

«Wi£v^DMM P»S*-^T"t-5 ^ 2 - 4 

[0 0 4 6] s</isX h \/4 ^ 4^XXJ^5X\^ i^Too 
«*H«flE5SiiSr*Lfc 0 DMMPiWI^tt^li 

DMMPSKSDffJ&^tri*^rcoffi?&tt3> h n— 
J: 9 tilw^ 4^J^7 = ->'v'-¥^^r^Ufc 0 £ 
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6 6 5 
6 6 9 



0.000 1.747 1, 
0. 0 03 1.734 1, 

* [0 0 4 8] m&m I I 

mm i <DieMkmi&<Djj&-? i 8flaoa?&srf^S[Lfc 0 

fti:PCtDME^)ftait50»5 0il^»t)^5t 
— h^JDSJSr&Sftl^l . OM^LiAsF 

^;l/*777^h (DBPI) 5:0. 0 0 5M, 
0. OlMs 0. 0 5M, 0. 10M. *fct^0. 2 0 

3fS) o 

[o o 4 9] ^m.mixwcm^tcmmtmm\z., 2. 

Wi-l 5S?<0<*jhSrfcfc-&fc4ft<^l 0?>v^w^ (2 
20 3. 2mA/CM 2 ) frbftZT # isX'-S^XT 

[0 0 5 0] 



[DBPI] 



1 

2 
3 
4 
5 
6 



0. 
0. 
0. 
0. 
0. 
0. 



0 0M 

0 0 5M 

0 1M 

0 5M 

1 0M 

2 0M 



Pprel 
3. 2 4 5 
2 7 0 
2 7 0 
2 7 0 
2 6 7 
2 7 3 



3. 
3. 
3. 
3. 
3. 



V - De lay 
0. 2 2 5 
0 7 8 
0 4 0 
0 16 
0 7 1 
0 4 3 



0. 
0. 
0. 
0. 
0. 



[0 0 5 1] DBPI S$;TO£^trr^Tom?k*i, T 
'h£temj£MM&£Vt*:%t£;</\<<* l Wc^^r 1/ ^ ^ jv 

BP Ift^Sr^rfSSSftTtt, ^;V^4f/J^T^v't 

[0 0 5 2] Tt^Z V^/^/V^T-^ H^SI^JK^ 

Si 0 



if/V—Zf [DBPI] 

1 0. 00M 

2 0. 0 0 5M 

3 0. 0 1M 

4 0. 0 5M 



Pprel 
3. 2 15 
3. 2 2 2 
3. 2 2 2 
3. 2 2 9 



Plmin P4min 

2.335 2.490 

2.484 2.506 

2.5 1 6 2.5 0 3 

2.455 2.403 

2.377 2.365 

2.385 2.355 

T\ t^t otft* 3 9 0 M/>f y Srift 9 S 

it9. 5 3 k QcoAwescm^tt/io ~<Ds<>v*yu 

3. 2mA/cm 2 00 1 0f>V^^f>M$ix§ o 

W$l0-14C4i«)5 o 
[0 0 5 3] 



V - Delay P lmin P4min 

0.000 2.600 2.477 

0.000 2.579 2.472 

0.000 2.579 2.471 

0.000 2.506 2.384 
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3 
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[0 0 5 5] 
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s<;UX h Wf > 3 
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2. 
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5 


0. 
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2. 
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0. 
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2. 
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[0 0 56] 
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2 
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0 
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0 
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0 
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[0 0 5 8] s</l>x hWyi^3 Tte. fatwDMittC 
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P 4 mi n 
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2 
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.337 


2 
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2. 
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1 . 


.962 
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.894 


0.002 


1 . 
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